A primary screening of dichloromethane extract of Hymenocardia wallichii Tul. exhibited activity against Mycobacterium tuberculosis with the minimum inhibitory concentration (MIC) of 100 µg/ml. Chromatographic separation of this extract yielded squalene (1), stigmasterol (2), friedelin (3) and homopterocarpin (4). Squalene possessed antimycobacterial activity with the MIC of 100 µg/ml. This is the first time to report the chemical constituents from this plant.
INTRODUCTION
As part of multidisciplinary research program of bioactive natural products, we are conducting in vitro screening of Thai medicinal plant. Hymenocardia wallichii Tul. (family Euphobiaceae) is used in the Northeast of Thailand as an antiviral activity herb. Crude dichloromethane extract showed activity against Mycobacterium tuberculosis with the minimum inhibitory concentration (MIC) of 100 µg/ml. Unfortunately, methanol extract exhibited no activity. Continuing these investigations and due to the fact that chemical components of this plant have never been previously conducted, we wish to identify the active constituents of the plant.
MATERIALS AND METHODS
Infrared spectra (IR) of all compounds were measured as KBr disc on a Paragon 1000 FT-IR spectrometer and are reported in wave number (cm -1 Dried ground stem of Hymenocardia wallichii Tul. (7 kg) was extracted with dichloromethane (20 L) for 3 days and the solvent was removed in vacuo to give dichloromethane extract (50 g). The residue was soaked with methanol (10 L) for 3 days and after evaporation to give 800 g of dry residue. The dichloromethane extract was subjected to column chromatography on silica gel (300 g, 70-230 mesh) and subsequently eluted with hexane. After gradually increasing the polarity with ethyl acetate, this extract yielded 28 fractions. Fraction 4 was further purified by silica gel column chromatography using hexane to yield squalene (1, 2 g, 0.0286%). Fraction 7, 9 and 10 were further purified by silica gel column using hexane/ethyl acetate gradient and after recrystallization gave stigmasterol (2, 20 mg, 0.0003%), friedelin (3, 35 mg, 0.0005%) and homopterocarpin (4, 15 mg, 0.0002%), respectively.
The dichloromethane and methanol extracts were subjected for antimycobacterial activity testing. This bioassay was assessed against Mycobacterium tuberculosis H37Ra using the Microplate Almar Blue Assay (MABA) (Collins and Franzblau, 1997) . The standard drugs, isoniazid and kanamycin sulfate, were included as the reference compounds for the antimycobacterium assay with the MIC of 0.04-0.09 and 2.0-5.0 µg/ml, respectively.
RESULTS AND DISCUSSION
Our study has indicated that Hymenocardia wallichii Tul. contains squalene (Pouchert and Behnke, 1993), stigmasterol (Pouchert and Behnke, 1993), friedelin (Mahato and Kundu, 1994) and homopterocarpin (Kan and Wang, 1994; Li et al., 2001) . The 1 H and 13 C NMR of 1, 2 and 3 were confirmed by comparison with the reference spectra. Homopterocarpin (4) t, J=11 Hz) and 4.23 (1H, dd, J=11 and 5 Hz) were assigned to the methylene protons at C-5 (Jgem=11 Hz) which have been confirmed by H-C COSY spectrum. The proton at C-11 was observed as a doublet at δ 5.5 (J=7 Hz), whereas the C-6 proton showed at δ 3.53
(ddd, J=11, 7 and 5 Hz). In the H-H COSY spectrum, two protons at C-5 and proton at C-6 showed internal cross peaks, where as proton at C-11 and proton at C-6 also exhibited internal cross peaks. The 1 H NMR spectrum also showed two singlet methoxy protons at δ 3.76 and 3.78. Aromatic protons on ring A were assigned to the signals at δ 7.12 (d, J=8.5 Hz) and two protons at δ 6.43-6.47. Aromatic protons on ring B showed signals at δ 7.42 (d, J=8.5 Hz), 6.63 (dd, J=8.5 and 2.5 Hz) and one proton at δ 6.43-6.47 which were confirmed by H-H COSY spectrum. The 13 C and DEPT NMR spectra showed one methylene carbon at δ 66.58 which was assigned to C-5 carbon. These spectra showed two methoxy carbons at δ 55.3 and 55.4, where as methine carbon at δ 39.5 and 78.5 were assigned to C-6 and C-11, respectively. The signals at δ 96.9, 101.6, 106.3, 109.1, 124.6 and 131.8 were assigned to CH aromatic carbons, the spectra also showed six quaternary carbons at δ 112.3, 119.1, 156.6, 160.7, 161.0 and 161.1. The structure of 4 was confirmed by HMQC and HMBC spectral analysis. Squalene exhibited antimycobacterium activity against Mycobacterium tuberculosis H37Ra with the MIC of 100 µg/ml but stigmasterol and friedelin appeared to have no activity.
CONCLUSION
Squalene (1), stigmasterol (2), friedelin (3) and homopterocarpin (4) were isolated from the stem of Hymenocardia wallichii Tul. Squalene displayed antimycobacterium activity against Mycobacterium tuberculosis H37Ra with MIC of 100 µg/ml. Unfortunately, 2 and 3 showed no activity. This work give some information about the activity and chemical constituents of Hymenocardia wallichii Tul.
